The broad-line radio galaxy 3C 111 exhibited a major flux density outburst in 2007. Here, we present imaging and preliminary kinematic results of the jet, based on three millimetre-VLBI observations (86 GHz) using the Global Millimeter VLBI Array (GMVA) covering one year just after the radio flare. The GMVA data allow us to study this outburst with unprecedented image fidelity at highest (sub-parsec) resolution. On these scales, the outburst is resolved into a complex series of plasma components forming an intriguing bent structure. Within 1 mas from the jet base, ejections vary in position angle and components move with an apparent velocity of ∼3.7 c, significantly slower than the maximum velocity observed with cm-VLBI on scales beyond 1 mas.
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Introduction
The active galaxy 3C 111 is a broad-line radio galaxy with a classic FRII morphology on kpc-scales [4, 10] at a redshift of z = 0.049. It has been extensively studied at all bands of the electromagnetic spectrum (e.g. [2, 7, 9] and references therein). Long-term radio lightcurves show 3C 111 to be a strong and variable source (e.g., [15] ) with a major outburst above 10 Jy at 90 GHz in 1996 [1] . This led to the ejection of a new feature into the pc-scale jet, which shaped the jet morphology over ten years as seen on 15 GHz VLBA images [9] . At 15 GHz and 43 GHz apparent velocities of up to 6 c were observed [2, 9] . The angle of the pc-scale jet to the line of sight at 15 GHz and 43 GHz is rather small for a radio galaxy with values of ∼15−20 • [3, 8, 9] .
Observation
In 2007, a major outburst comparable in strength to the one in 1996 occurred [15] . We performed three successive observations on 2007-10-13, 2008-05-11 and 2008-10-14 with the Global Millimeter VLBI Array (GMVA 1 ) over a period of one year to study the jet evolution in response to this event at the highest angular resolution. Table 1 gives an overview of the characteristics of the GMVA antennas involved at the time of our observations, which included most of the available mm-wavelength radio telescopes in Europe and the USA. With a maximum baseline length of about 11000 km, we achieved a resolution of ∼45 µas, which corresponds to a projected linear scale 2 of ∼0.043 pc for 3C 111.
The correlation of the GMVA data was performed with the VLBI correlator at the MPIfR (Bonn, Germany). The Astronomical Imaging Processing System (AIPS) software package [5] was used for the a-priori calibration. The delays and fringe rates of the interferometric phases were corrected with the fringe-fitting algorithm. This step is especially important for mm-VLBI, because of the decreasing coherence length of the atmosphere with higher frequencies (see [13] for more details). The measured system temperatures and antenna gains were applied for amplitude calibration. Hybrid imaging and model-fitting was done in DIFMAP [14] . Figure 1 shows images of 3C 111 at 15, 43 and 86 GHz, demonstrating the improved angular resolution in going from cm-VLBA to mm-GMVA observations. The two top panels display the straight jet morphology of 3C 111, which is well known to extend out to kpc-scales [10] . This shows that the jet is already well collimated at the resolution limit for VLBA observations at 15 GHz (from the MOJAVE program 3 , see [11] ) and 43 GHz (from the Boston University gamma-ray blazar monitoring program 4 , see [12] ). The bottom panel depicts the first 86 GHz GMVA epoch (2007-10-13) closest to the outburst with a prominent bend clearly visible at about 0.5 mas from the jet base. The angular resolution along the jet is foremost determined by the minor axis of the synthesized 1 http://www.mpifr-bonn.mpg.de/div/vlbi/globalmm/ 2 Assuming H 0 = 71 km s −1 Mpc −1 , Ω Λ = 0.73 and Ω m = 0.27 (1 mas = 0.95 pc; 1 mas yr −1 = 3.1 c) 3 beam, leading to an improvement in resolution from 15 GHz VLBA to 86 GHz GMVA by about one order of magnitude. All three 86 GHz images are combined in the left panel of Fig. 2 , where the right panel shows the (u, v)-coverage of each observation, resulting in unprecedented image fidelity for 3C 111 at this frequency. On such small scales, the jet evolves dramatically over the period of one year. The bend moves radially away from the core, but remains among the strongest features within the jet in all three observations. The contribution of the inner 0.1 mas region to the total emission is highest for the third epoch (bottom panel). Interestingly, the jet stream between the core and the bend stays rather straight in the second and third epoch, albeit at a different position angle than in the first epoch.
Results
A kinematic analysis was performed to study the jet evolution in detail. Fig. 2 ), which is significantly slower than the highest apparent velocity observed on larger scales at 15 and 43 GHz [8, 9] . A complementary long-term study of 3C 111 is addressing the jet morphology at 15 GHz based on VLBA data from the MOJAVE program [6] .
Summary
We present here images of 3C 111 based on three successive observations with the Global Millimeter VLBI Array at 86 GHz following a major outburst in 2007. The images are of unprecedented quality for this object at this frequency, revealing a rapidly evolving bent feature in the jet. Preliminary kinematic results indicate that this bend is related to the outburst in 2007. It moves with a different position angle than other jet features and with a significantly lower apparent velocity than higher-velocity features typically observed on scales beyond 1 mas in this source.
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